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SEQUENCE LISTING 
<110> Fujisawa Pharmaceutical Co., Ltd. 



<120> A GENE COADING A CYCLIC LOPOPEPTIDE ACYLASE AND AN EXPRESSION 
THEREOF 

<130> 09368 

<150> JP 11-189644 

<151> 1999-7^2 

<160> 57 



<210> 
<211> 
<212> 
<213> 
<220> 
<221> 
<222> 
<400> 



1 

5692 
DNA 

Streptomyces Sp. 



CDS 

(948). . (3362) 
1 

gaattccgga tggttggaga ggccgatcca gacggtgggc ggggcgaaga ggctgtcggc 60 
caggcccgct tcgacgaggt cgaagatcga ggcggcgtcc ggaccgtcca ggatggtgtt 120 
ctccgcgccg accgccagat agggcagcag gaacacgtgc atctgggccg agtggtagag 180 
cggcagggag tgcacgggcc ggtcggtcgc ggcgaggccg agcgcggtga tcgcgctgac 240 
gtactcgtgg accagggccc cgtgcgtcat catcgcgccc ttgggcaggg cggtggtccc 300 
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ggaggtgtac agcagctgca 


ccaggtCKtc 






zs et eraacRC 

©o© o *•* o 


360 


ccgttccgtc tccagggcgt 


cgagcagcga 


RCCgggCRCg 


tcgcggagcg 


cgcgcaccgg 


420 


gagtccggcg gggagccgcc 




CSTREtCggtC 

^5 ^9 O 


aggacgaggg 


aggagccgga 


480 


ctggtcgagg aggtaggcca 


ggtcgtcgcc 


ggtgaggttc 


tggttgaccg gtacgtggac 


540 


gagaccggcc cgtgcgcaRg 


cgaggaagcc 


gatcagatag 


gcgtcggagt 


tgtgcgcgta 


600 


ggcggccacc cgctcEccgff 


gggcgagagc gtactcctcg gtgaggacgg cggcggccgt 


660 


ggagacggcg gcgtccaffCTf? 


agcggtaggt 


ccaggtccgg 


tcggcgtacc 


gcacggcggt 


720 


ccggtcffffccr etecsccfirerff 


cgctgcgggt 


gaggacgccg 


tcgactgtgc 


tgctgcgtac 


780 


acctgtcatg gcgtgatcct 


gtgcgtccgg gccctcgggg 


gtcaagaggc 


tggataccga 


840 


ccagacggtt gacagcttcc 


cgggctccct 


ggctgagtga 


cgcttggccg 


tccgggcgtt 


900 


ccggaccggc cgcgcccgtg 


ccacccgtac 


cgctgggagg 


aaacacc ttg acg tta 


956 



Leu Thr Leu 



cgc aac cgt ctg aga ctg etc ggg gtc gec ggt etc gee ctg ttc acc 1004 
Arg Asn Arg Leu Arg Leu Leu Gly Val Ala Gly Leu Ala Leu Phe Thr 

-35 -30 -25 

gtg teg gcg teg ctg ccg cct gec acc gcg tec ggg acc cag gag acg 1052 
Val Ser Ala Ser Leu Pro Pro Ala Thr Ala Ser Gly Thr Gin Glu Thr 
-20 -15 -10 -5 

egg cac ccg tec ggg age ggt ctt teg gec gtc ate egg tac acg gag 1100 
Arg His Pro Ser Gly Ser Gly Leu Ser Ala Val He Arg Tyr Thr Glu 

1 5 10 

tac ggc att ccg cac ate gtg gcg gag gac tac gcg cag ttg ggc ttc 1148 
Tyr Gly He Pro His He Val Ala Glu Asp Tyr Ala Gin Leu Gly Phe 

15 20 25 

ggc acc ggc tgg gcg cag gec gec gat cag gtg tgc acg ctg gcg gac 1196 
Gly Thr Gly Trp Ala Gin Ala Ala Asp Gin Val Cys Thr Leu Ala Asp 
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30 35 40 

ggc ttc etc acg gtg cgc ggg gag egg teg agg ttc ttc ggc ccg gac 1244 
Gly Phe Leu Thr Val Arg Gly Glu Arg Ser Arg Phe Phe Gly Pro Asp 
45 50 55 60 

gee gee acg gac tac tec etc tec teg gcg gcg acg aac etc tec age 1292 
Ala Ala Thr Asp Tyr Ser Leu Ser Ser Ala Ala Thr Asn Leu Ser Ser 

65 70 75 

gac ctg tac ttc egg ggc gtc cgc gac age ggc acg gtg gag aag ctg 1340 
Asp Leu Tyr Phe Arg Gly Val Arg Asp Ser Gly Thr Val Glu Lys Leu 

80 85 90 

etc aag gag ccc gcg ccc gec ggt ccg age agg gac gtc aag gag acg 1388 
Leu Lys Glu Pro Ala Pro Ala Gly Pro Ser Arg Asp Val Lys Glu Thr 

95 100 105 

atg cgc ggg ttc gee gee ggg tac aac gcg tgg ate gcg cag aac egg 1436 
Met Arg Gly Phe Ala Ala Gly Tyr Asn Ala Trp He Ala Gin Asn Arg 

110 115 120 

ate acc gac ccc gee tgc egg ggc gcg tec tgg gtg cgc ccg gtg acg 1484 
He Thr Asp Pro Ala Cys Arg Gly Ala Ser Trp Val Arg Pro Val Thr 
125 130 135 140 

gcg ctg gac gtg gcg gcg cgc ggc tac gcg ctg gcg gtg etc ggc ggc 1532 
Ala Leu Asp Val Ala Ala Arg Gly Tyr Ala Leu Ala Val Leu Gly Gly 

145 150 155 

cag ggg cgc ggc ate gac ggc ate acc gcg gca cag ccg ccg acc gee 1580 
Gin Gly Arg Gly He Asp Gly He Thr Ala Ala Gin Pro Pro Thr Ala 

160 165 170 

get cct ccg gcg gee ggg gtc acg ccc gag gag gcg gcg acg gcg gcg 1628 
Ala Pro Pro Ala Ala Gly Val Thr Pro Glu Glu Ala Ala Thr Ala Ala 
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J 



175 180 185 

gag egg ctg ctg teg acg cag aac gcg gac atg ggt tec aac gcg gtg 1676 
Glu Arg Leu Leu Ser Thr Gin Asn Ala Asp Met Gly Ser Asn Ala Val 

190 195 200 

gee ttc gac ggc tec acg acg gtg aac ggg cgc ggg ctg ttg etc ggc 1724 
Ala Phe Asp Gly Ser Thr Thr Val Asn Gly Arg Gly Leu Leu Leu Gly 
205 210 215 220 

aac ccg cac tac ccg tgg cag ggc gga cgc cgc ttc tgg cag gcg cag 1772 
Asn Pro His Tyr Pro Trp Gin Gly Gly Arg Arg Phe Trp Gin Ala Gin 

225 230 235 

cag acg ate ccc ggc gag ctg aac gtg teg ggc gcg tec ctg ctg ggc 1820 
Gin Thr He Pro Gly Glu Leu Asn Val Ser Gly Ala Ser Leu Leu Gly 

240 245 250 

gcg acg acg ate teg ate ggg cac aac gee gat gtg gcg tgg age cat 1868 
Ala Thr Thr He Ser He Gly His Asn Ala Asp Val Ala Trp Ser His 

255 260 265 

acg gtc gee acg ggc gtc acg ctg aat ctg cat cag etc age etc gat 1916 
Thr Val Ala Thr Gly Val Thr Leu Asn Leu His Gin Leu Ser Leu Asp 

270 275 280 

ccg gee gac ccg ace gtc tat ctg gtg gac ggg aag egg gag egg atg 1964 
Pro Ala Asp Pro Thr Val Tyr Leu Val Asp Gly Lys Arg Glu Arg Met 
285 290 295 300 

acg cag egg acg gtg age gtc ccg gtg aag ggc ggg gec gac gtg ace 2012 
Thr Gin Arg Thr Val Ser Val Pro Val Lys Gly Gly Ala Asp Val Thr 

305 310 315 

cgc acc cag tgg tgg acc cgc tac ggg ccg gtg gee acc teg atg ggc 2060 
Arg Thr Gin Trp Trp Thr Arg Tyr Gly Pro Val Ala Thr Ser Met Gly 
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320 325 330 

gcg ggg ctg ccg ttg ccg tgg acg gcg age acg gcg tac gcg ctg aac 2108 
Ala Gly Leu Pro Leu Pro Trp Thr Ala Ser Thr Ala Tyr Ala Leu Asn 

335 340 345 

gat ccg aac gcg acg aat ctg egg atg gcg gac acc ggt ctg ggc ttc 2156 
Asp Pro Asn Ala Thr Asn Leu Arg Met Ala Asp Thr Gly Leu Gly Phe 

350 355 360 

ggc aag gec cgc tec acg ggt gac gtc gag cgt gcg ctg cac egg teg 2204 
Gly Lys Ala Arg Ser Thr Gly Asp Val Glu Arg Ala Leu His Arg Ser 
365 370 375 380 

cag ggc atg ccg tgg gtg aac acg ate gcg gcg gac egg gcg ggt cgc 2252 
Gin Gly Met Pro Trp Val Asn Thr He Ala Ala Asp Arg Ala Gly Arg 

385 390 395 

teg ttc ttc gcg cag teg cag gtg ctg ccg agg ate acc gac gcg ttg 2300 
Ser Phe Phe Ala Gin Ser Gin Val Leu Pro Arg He Thr Asp Ala Leu 

400 405 410 

gcg gag cgc tgc teg acc ccg ctg ggc egg gec acc tac ccc get tec 2348 
Ala Glu Arg Cys Ser Thr Pro Leu Gly Arg Ala Thr Tyr Pro Ala Ser 

415 420 425 

ggc etc gcg gtg ctg gac ggt teg egg acg gac tgc gcg ctg ggc age 2396 
Gly Leu Ala Val Leu Asp Gly Ser Arg Thr Asp Cys Ala Leu Gly Ser 

430 435 440 

gac ccg gac gcg gtg egg ccg ggg ate ttc ggc ccg ggc egg atg ccg 2444 
Asp Pro Asp Ala Val Arg Pro Gly He Phe Gly Pro Gly Arg Met Pro 
445 450 455 460 

gtg ctg aag aac cag ccg tac gtg gag aac tec aac gac age gcg tgg 2492 
Val Leu Lys Asn Gin Pro Tyr Val Glu Asn Ser Asn Asp Ser Ala Trp 
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465 470 475 

ctg acc aat gcg gag egg ccg ctg acc ggg tac gag egg gtc ttc ggc 2540 
Leu Thr Asn Ala Glu Arg Pro Leu Thr Gly Tyr Glu Arg Val Phe Gly 

480 485 490 

acg ate gcg acg ccc egg teg atg egg acg cgc ggc gcg ate gag gac 2588 
Thr He Ala Thr Pro Arg Ser Met Arg Thr Arg Gly Ala He Glu Asp 

495 500 505 

gtc gcg teg atg gcg gac egg ggc cgc etc egg gtc ggg gac ctt cag 2636 
Val Ala Ser Met Ala Asp Arg Gly Arg Leu Arg Val Gly Asp Leu Gin 

510 515 520 

egg cag cag ttc gec aac cgt gcg ccg gee ggg gat ctg gec gee tec 2684 
Arg Gin Gin Phe Ala Asn Arg Ala Pro Ala Gly Asp Leu Ala Ala Ser 
525 530 535 540 

gag gec gee aag tgg tgt gcg gcg ctg ccg ggc ggc acg gee gtg ggc 2732 
Glu Ala Ala Lys Trp Cys Ala Ala Leu Pro Gly Gly Thr Ala Val Gly 

545 550 555 

tec gac gga acg ccg gtc gac gtg teg gcg gee tgc egg gtg ctg egg 2780 
Ser Asp Gly Thr Pro Val Asp Val Ser Ala Ala Cys Arg Val Leu Arg 

560 565 570 

cgc tgg gac egg acc gtg gac age gac age egg ggc gcg ctg etc ttc 2828 
Arg Trp Asp Arg Thr Val Asp Ser Asp Ser Arg Gly Ala Leu Leu Phe 

575 580 585 

gac egg ttc tgg egg aag gcg teg teg gcg ccc gee gee gag ctg tgg 2876 
Asp Arg Phe Trp Arg Lys Ala Ser Ser Ala Pro Ala Ala Glu Leu Trp 

590 595 600 

agg acg ccg ttc gat ccg gee gac ccg gtg cgc act ccg cgc ggc ctg 2924 
Arg Thr Pro Phe Asp Pro Ala Asp Pro Val Arg Thr Pro Arg Gly Leu 
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605 610 
aac acg gcc gcg ccc gtc 
Asn Thr Ala Ala Pro Val 
625 

gag ctg egg gcg gcg ggc 
Glu Leu. Arg Ala Ala Gly 
640 

cag ttc gtc gtg egg aac 
Gin Phe Val Val Arg Asn 
655 

gag teg ctg ggc ate tgg 
Glu Ser Leu Gly He Trp 
670 

ggc ggc ggc tat acg gag 
Gly Gly Gly Tyr Thr Glu 
685 690 
gtc ggc tgg gac gac age 
Val Gly Trp Asp Asp Ser 
705 

tac tec cag teg gag aac 
Tyr Ser Gin Ser Glu Asn 
720 

agg ctg tac gcg ggt gag 
Arg Leu Tyr Ala Gly Glu 
735 

gac ate gcg cgt teg ccg 
Asp He Ala Arg Ser Pro 



615 

ctg ggc agg gcc ctg gcg 
Leu Gly Arg Ala Leu Ala 
630 

ate gcg ctg gac gcc ccg 
He Ala Leu Asp Ala Pro 
645 

ggc aag egg etc ccg ate 
Gly Lys Arg Leu Pro He 
660 

aac aag ace gag ccg cag 
Asn Lys Thr Glu Pro Gin 
675 680 
gtg teg teg ggc tec age 
Val Ser Ser Gly Ser Ser 
695 

cgc tgc ccg gtg gcc egg 
Arg Cys Pro Val Ala Arg 
710 

ccg aag tea ccg cac tac 
Pro Lys Ser Pro His Tyr 
725 

cgc tgg gtg acg tec egg 
Arg Trp Val Thr Ser Arg 
740 

gac ctg egg gtg gtg egg 
Asp Leu Arg Val Val Arg 



620 

gac gcc gtg gcg 2962 
Asp Ala Val Ala 
635 

ctg ggc gag cac 3020 
Leu Gly Glu His 
650 

ggc ggc ggg acg 3068 

Gly Gly Gly Thr 

665 

tgg aac gcg gcg 3116 
Trp Asn Ala Ala 

tac ate cag gcg 3164 
Tyr He Gin Ala 
700 

acg ctg ctg acg 3212 
Thr Leu Leu Thr 
715 

age gac cag ace 3260 
Ser Asp Gin Thr 
730 

ttc tgc gag agg 3308 

Phe Cys Glu Arg 

745 

gtg cac gag egg 3356 
Val His Glu Arg 
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750 755 760 

egg tag cgcggtg ggcggacggg cccgcccatc cgeggegaga agggegtccg 3409 
Arg 
765 
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4609 
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ggggcagggg 


4669 


gctgccccgt 


ggatggcgtg 


ccgcatggag 


gagaegtegt 


agegggaect 


cacctcgtcg 


4729 


ggcagegega 


geagceggtg 


gaactgggtg 


gggaccatgt 


gggtgtgggt 


gcagcggtgg 


4789 
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gcgtcgacga 


ggegcagcat 


ctcctcgggc 


gaccagccgt ccatcaggac 


caefccrfiffftffcr 

^'"O'-'OOO ^ O O 
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ccgatgtgca 


gggcggcgcc 

oooooo vv 


cgcgaattgg 


agtaeggegg tgtggtagag 


w o O o O o 


4909 
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v> w o o O o 


4969 
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i^y w w 


geegggcagg 
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5629 
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acgggcgtgc 


cgagcagctc gccgacctcg 


tacttctgga 


5689 


tec 










5692 



<210> 2 

<211> 765 

<212> PRT 

<213> Streptomyces Sp. 

<400> 2 

Leu Thr Leu Arg Asn Arg Leu Arg Leu Leu Gly Val Ala Gly Leu Ala 



-35 



-30 



-25 



Leu Phe 



Thr Val Ser Ala Ser Leu Pro Pro Ala Thr Ala Ser Gly Thr 



-20 



-15 



-10 



Gin Glu 



Thr Arg His Pro Ser Gly Ser Gly Leu Ser Ala Val He Arg 
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-5 15 
Tyr Thr Glu Tyr Gly He Pro His He Val Ala Glu Asp Tyr Ala Gin 
10 15 20 25 

Leu Gly Phe Gly Thr Gly Trp Ala Gin Ala Ala Asp Gin Val Cys Thr 

30 35 40 

Leu Ala Asp Gly Phe Leu Thr Val Arg Gly Glu Arg Ser Arg Phe Phe 

45 50 55 

Gly Pro Asp Ala Ala Thr Asp Tyr Ser Leu Ser Ser Ala Ala Thr Asn 

60 65 70 

Leu Ser Ser Asp Leu Tyr Phe Arg Gly Val Arg Asp Ser Gly Thr Val 

75 80 85 

Glu Lys Leu Leu Lys Glu Pro Ala Pro Ala Gly Pro Ser Arg Asp Val 
90 95 100 105 

Lys Glu Thr Met Arg Gly Phe Ala Ala Gly Tyr Asn Ala Trp He Ala 

110 115 120 

Gin Asn Arg He Thr Asp Pro Ala Cys Arg Gly Ala Ser Trp Val Arg 

125 130 135 

Pro Val Thr Ala Leu Asp Val Ala Ala Arg Gly Tyr Ala Leu Ala Val 

140 145 150 

Leu Gly Gly Gin Gly Arg Gly He Asp Gly He Thr Ala Ala Gin Pro 

155 160 165 

Pro Thr Ala Ala Pro Pro Ala Ala Gly Val Thr Pro Glu Glu Ala Ala 
170 175 180 185 

Thr Ala Ala Glu Arg Leu Leu Ser Thr Gin Asn Ala Asp Met Gly Ser 

190 195 200 

Asn Ala Val Ala Phe Asp Gly Ser Thr Thr Val Asn Gly Arg Gly Leu 
205 210 215 
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Leu Leu Gly Asn Pro His Tyr Pro Trp Gin Gly Gly Arg Arg Phe Trp 

220 225 230 

Gin Ala Gin Gin Thr He Pro Gly Glu Leu Asn Val Ser Gly Ala Ser 

235 240 245 

Leu Leu Gly Ala Thr Thr He Ser He Gly His Asn Ala Asp Val Ala 
250 255 260 265 

Trp Ser His Thr Val Ala Thr Gly Val Thr Leu Asn Leu His Gin Leu 

270 275 280 

Ser Leu Asp Pro Ala Asp Pro Thr Val Tyr Leu Val Asp Gly Lys Arg 

285 290 295 

Glu Arg Met Thr Gin Arg Thr Val Ser Val Pro Val Lys Gly Gly Ala 

300 305 310 

Asp Val Thr Arg Thr Gin Trp Trp Thr Arg Tyr Gly Pro Val Ala Thr 

315 320 325 

Ser Met Gly Ala Gly Leu Pro Leu Pro Trp Thr Ala Ser Thr Ala Tyr 
330 335 340 345 

Ala Leu Asn Asp Pro Asn Ala Thr Asn Leu Arg Met Ala Asp Thr Gly 

350 355 360 

Leu Gly Phe Gly Lys Ala Arg Ser Thr Gly Asp Val Glu Arg Ala Leu 

365 370 375 

His Arg Ser Gin Gly Met Pro Trp Val Asn Thr He Ala Ala Asp Arg 

380 385 390 

Ala Gly Arg Ser Phe Phe Ala Gin Ser Gin Val Leu Pro Arg He Thr 

395 400 405 

Asp Ala Leu Ala Glu Arg Cys Ser Thr Pro Leu Gly Arg Ala Thr Tyr 
410 415 420 425 

Pro Ala Ser Gly Leu Ala Val Leu Asp Gly Ser Arg Thr Asp Cys Ala 
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430 435 440 

Leu Gly Ser Asp Pro Asp Ala Val Arg Pro Gly He Phe Gly Pro Gly 

445 450 455 

Arg Met Pro Val Leu Lys Asn Gin Pro Tyr Val Glu Asn Ser Asn Asp 

460 465 470 

Ser Ala Trp Leu Thr Asn Ala Glu Arg Pro Leu Thr Gly Tyr Glu Arg 

475 480 485 

Val Phe Gly Thr He Ala Thr Pro Arg Ser Met Arg Thr Arg Gly Ala 
490 495 500 505 

He Glu Asp Val Ala Ser Met Ala Asp Arg Gly Arg Leu Arg Val Gly 

510 515 520 

Asp Leu Gin Arg Gin Gin Phe Ala Asn Arg Ala Pro Ala Gly Asp Leu 

525 530 535 

Ala Ala Ser Glu Ala Ala Lys Trp Cys Ala Ala Leu Pro Gly Gly Thr 

540 545 550 

Ala Val Gly Ser Asp Gly Thr Pro Val Asp Val Ser Ala Ala Cys Arg 

555 560 565 

Val Leu Arg Arg Trp Asp Arg Thr Val Asp Ser Asp Ser Arg Gly Ala 
570 575 580 585 

Leu Leu Phe Asp Arg Phe Trp Arg Lys Ala Ser Ser Ala Pro Ala Ala 

590 595 600 

Glu Leu Trp Arg Thr Pro Phe Asp Pro Ala Asp Pro Val Arg Thr Pro 

605 610 615 

Arg Gly Leu Asn Thr Ala Ala Pro Val Leu Gly Arg Ala Leu Ala Asp 

620 625 630 

Ala Val Ala Glu Leu Arg Ala Ala Gly He Ala Leu Asp Ala Pro Leu 
635 640 645 

12/32 



Gly Glu His Gin Phe Val Val Arg Asn Gly Lys Arg Leu Pro He Gly 
650 655 660 665 

Gly Gly Thr Glu Ser Leu Gly He Trp Asn Lys Thr Glu Pro Gin Trp 

670 675 680 

Asn Ala Ala Gly Gly Gly Tyr Thr Glu Val Ser Ser Gly Ser Ser Tyr 

685 690 695 

He Gin Ala Val Gly Trp Asp Asp Ser Arg Cys Pro Val Ala Arg Thr 

700 705 710 

Leu Leu Thr Tyr Ser Gin Ser Glu Asn Pro Lys Ser Pro His Tyr Ser 

715 720 725 

Asp Gin Thr Arg Leu Tyr Ala Gly Glu Arg Trp Val Thr Ser Arg Phe 
730 735 740 745 

Cys Glu Arg Asp He Ala Arg Ser Pro Asp Leu Arg Val Val Arg Val 
750 755 760 

His Glu Arg Arg 
765 

<210> 3 

<211> 20 

<212> PRT 

<213> Streptomyces Sp. 

<400> 3 

Ser Asn Ala Val Ala Phe Asp Gly Ser Thr Thr Val Asn Gly Arg Gly 

1 5 10 15 

Leu Leu Leu Gly 
20 

<210> 4 
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<211> 20 

<212> PRT 

<213> Streptomyces Sp. 

<400> 4 

Gly Ser Gly Leu Ser Ala Val He Arg Tyr Thr Glu Tyr Gly He Pro 

15 10 15 

His He Val Ala 
20 

<210> 5 

<211> 20 

<212> PRT 

<213> Streptomyces Sp. 

<400> 5 

Gly Ser Gly Leu Ser Ala Val He Arg Tyr Thr Glu Tyr Gly He Pro 

15 10 15 

His His Val Ala 
20 

<210> 6 
<211> 15 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as PCR primer (forward) to 

amplify the DNA coding N-terminal amino acid sequences of FR901379 
acyrase small subunit. 
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<400> 6 
ctstcsgcsg tsatc 



15 



<210> 7 
<211> 15 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as PCR primer (reverse) to 

amplify the DNA coding N-terminal amino acid sequences of FR901379 
acyrase small subunit. 
<400> 7 

gtggtgsggg atscc 15 

<210> 8 
<211> 16 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as PCR primer (forward) to 

amplify the DNA coding N-terminal amino acid sequences of FR901379 
acyrase large subunit. 
<400> 8 

csgtsgcstt cgacgg 16 



<210> 9 
<211> 15 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as PCR primer (reverse) to 

amplify the DNA coding N-terminal amino acid sequences of FR901379 

acyrase large subunit. 

<400> 9 

sccsagsags agscc 15 

<210> 10 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as PCR primer (forward) to 

amplify the DNA coding sequence between FR901379 acyrase small subunit 
and large subunit. 
<400> 10 

atccggtaca cggagtacgg 20 

<210> 11 

<211> 19 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as PCR primer (reverse) to 

amplify the DNA coding sequence between FR901379 acyrase small subunit 
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and large subunit. 
<400> 11 
cgttcaccgt cgtggagcc 

<210> 12 
<211> 10 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed for use in changing site from 
site to Sac I site. 
<400> ' 12 
aattgagctc 

<210> 13 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as sequencing primer. 

<400> 13 
caactgcgcg tagtcc 

<210> 14 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Oligonucleotide designed to act as sequencing primer. 
<400> 14 
catgggttcc aacgcg 

<210> 15 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as sequencing primer. 

<400> 15 
gctgtcaacc gtctgg 

<210> 16 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as sequencing primer. 

<400> 16 
acgcgctgaa cgatcc 

<210> 17 
<211> 16 
<212> DNA 

<213> Artificial Sequence 

18/32 



<220> 

<223> Oligonucleotide designed to act as sequencing primer. 
<400> 17 
cggacctgga cctacc 

<210> 18 

<211> 17 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as sequencing primer. 

<400> 18 
gtgggtgaac acgatcg 

<210> 19 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as sequencing primer. 

<400> 19 
gaccttcagc ggcagc 

<210> 20 
<211> 16 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Oligonucleotide designed to act as sequencing primer. 
<400> 20 
caagtggtgt gcggcg 

<210> 21 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as sequencing primer. 

<400> 21 
gtcgctgggc atctgg 

<210> 22 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as sequencing primer. 

<400> 22 
gctgctgacg tactcc 

<210> 23 
<211> 16 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Oligonucleotide designed to act as sequencing primer. 
<400> 23 
gtcaaccgca tggtcc 

<210> 24 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as sequencing primer. 

<400> 24 
atcgcctgga tcgtcg 

<210> 25 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as sequencing primer. 

<400> 25 
cgtcagcgcg atcacc 

<210> 26 
<211> 16 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Oligonucleotide designed to act as sequencing primer. 
<400> 26 
ggtgtacagc agctgc 

<210> 27 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as sequencing primer. 

<400> 27 
ctccctcgtc ctgacc 

<210> 28 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as sequencing primer. 

<400> 28 
gagttgtgcg cgtagg 

<210> 29 
<211> 16 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Oligonucleotide designed 

<400> 29 
tgacgcttgg ccgtcc 

<210> 30 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed 

<400> 30 
gactacgcgc agttgg 

<210> 31 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed 

<400> 31 
tacaacgcgt ggatcg 

<210> 32 

<211> 16 

<212> DNA 

<213> Artificial Sequence 



to act as sequencing primer. 

16 

to act as sequencing primer. 

16 



to act as sequencing primer. 

16 
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<220> 

<223> Oligonucleotide designed 

<400> 32 
ggtgatccgg ttctgc 

<210> 33 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed 

<400> 33 
gggtagtgcg ggttgc 

<210> 34 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed 

<400> 34 
ctgcatcagc tcagcc 



to act as sequencing primer. 

16 



to act as sequencing primer. 

16 



to act as sequencing primer. 

16 



<210> 35 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Oligonucleotide designed to act as sequencing primer. 
<400> 35 
gtccaccact gggtgc 

<210> 36 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as sequencing primer. 

<400> 36 
gaagcggggt aggtgg 

<210> 37 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as sequencing primer. 

<400> 37 
ccggtgctga agaacc 

<210> 38 
<211> 16 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Oligonucleotide designed to act as sequencing primer. 
<400> 38 
ctgccgctga aggtcc 

<210> 39 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as sequencing primer. 

<400> 39 
tcgaacggcg tcctcc 

<210> 40 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as sequencing primer. 

<400> 40 
tggaggacgc cgttcg 

<210> 41 
<211> 16 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Oligonucleotide designed to act as sequencing primer. 
<400> 41 
gcctggatgt agctgg 

<210> 42 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as sequencing primer. 

<400> 42 
ggacatcgcg cgttcg 

<210> 43 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as sequencing primer. 

<400> 43 
cgaacgcgcg atgtcc 

<210> 44 
<211> 16 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Oligonucleotide designed to act as sequencing primer. 
<400> 44 
ccgtgaccat gcgtgc 

<210> 45 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as sequencing primer. 

<400> 45 
gcacgcatgg tcacgg 

<210> 46 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as sequencing primer. 

<400> 46 
gaggagacct acctcg 

<210> 47 
<211> 16 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Oligonucleotide designed to act as sequencing primer. 

<400> 47 
aggtcccgct acgacg 

<210> 48 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as sequencing primer. 

<400> 48 
gaccatgcgg ttgacg 

<210> 49 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as sequencing primer. 

<400> 49 
cagttccgcc tcgtcg 

<210> 50 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Oligonucleotide designed to act as sequencing primer. 
<400> 50 
caggtggacg ttgtcg 

<210> 51 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as sequencing primer. 

<400> 51 
gtcgctgacg atcacg 

<210> 52 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as sequencing primer. 

<400> 52 
gtgatcgtca gcgacc 

<210> 53 
<211> 16 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Oligonucleotide designed to act as sequencing primer. 
<400> 53 
ggcggtgatg aagtcg 

<210> 54 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as sequencing primer. 

<400> 54 
cgacttcatc accgcc 

<210> 55 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as sequencing primer. 

<400> 55 
ggcgacttct tcaccg 

<210> 56 
<211> 16 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Oligonucleotide designed to act as sequencing primer. 
<400> 56 
cggtgaagaa gtcgcc 

<210> 57 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as sequencing primer. 

<400> 57 
ccagacggtt gacagc 
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